COPPER                                                     13
plate, dipping in a soln. of cupric sulphate. The latter was contained in a porous
pot dipping in the sodium chloride soln. H. N. Warren obtained cubic crystals
of the metal by a similar process. Crystals of copper are also found in some galvanic
cells containing a copper element, which have stood for some months.
The electro-refining of copper is based upon the older process of electroplating,
As far back as 1801,5 it was known that if silver be made the negative pole in a
soln. of copper sulphate, the silver receives so tenacious a coating of copper that
the latter can be burnished; and L. Brugnatelli (1805) gilded silver medals by
making them the negative poles in a soln. of gold chloride. E. Davy also stated
that in 1830, he gilded, silvered, coppered, and tinned various metals by the voltaic
battery. G. R. and H. ElMngton, A. Parkes, and O. W. Barratt developed soln.
for the electro-deposition of metals, but, prior to 1840, the deposits were thin, with
a more or less frosted appearance. The process of ^electroplating did not meet
with commercial success until the use of potassium cyanide had been discovered.
The patent by Gr. R. and H. Elkington (1840) for electroplating copper and its
alloys with silver or gold and of iron with copper, by means of an electrolyte con-
taining potassium cyanide, was based on the work of J. Wright, who found in the.
use of this agent the solution of the problem of electro-depositing bright films of
metal. J. Wright, in turn, obtained the hint from C. W. Scheele's memoir, De
materia tingente c&rulei Berolinensis (1783) :
It is remarkable that our colouring matter (hydrocyanic acid), after it has united with
the alkali, or with the lime, forms a menstruum, capable not only of dissolving metallic
calxes, but also of constituting a triple salt, which is not decomposed by the aerial acid, as
happens with the lixivium sanguinis (aq. soln. potassium cyanide) and the precipitating
liquor, when exposed to the free access of air. Iron is not the only metal which has the
property of fixing the colouring matter, the same quality belongs likewise to gold, silver,
copper, and probably to several other metallic calxes ; for if, after these calxes have been
precipitated, a sufficient quantity of precipitating liquor be added, in order to redissolve
them, the soln. remains clear in the open air, and in this state the aerial acid does not
precipitate the metallic calx.
In electrotyping, a coating of copper is deposited on suitable objects by making
them the cathode in a soln. of copper sulphate with copper plates as anodes, and,
as shown by W. de la Hue in 1836, when the copper plate is stripped ofi, it has the
counterpart of every mark or scratch which was on the original. T. Spencer, and
M. H. Jacobi applied the idea in 1838 to convert finely engraved designs on copper
into relief; and so, they reproduced copj>er-plate engravings, medals, ornaments, etc.
The process was employed for reproducing patterns for wall papers, making rollers
for calico printing, etc. The principle has been adopted for reproducing statues,
busts, and casts of models in gypsum or guttapercha. The original is first coated
with oil and graphite to make the surface electrically conducting, and then made
the cathode in an electrolyte of a copper salt. After a sufficient thickness of metal
has been deposited, the interior plaster can be removed. Iron can be coated with
copper by dapping it in an alkaline soln. of copper cyanide, and, if necessary, con-
tinuing the process electrically with copper sulphate as electrolyte. One of the
best electrolytes is made by dissolving 3*13 grms. of copper sulphate in water;
adding ammonia until the precipitate redissolves, forming a deep blue soln.; adding
potassium cyanide until the blue colour of the soln. disappears ; and diluting with
water to make 500 c.c. of liquid.6
According to W. D. Bancroft, in the electroplating of metals, (1) Bad
deposits are due to excessive admixture of some compound or to excessively large
crystals. (2) Excessive admixture of any compound may be eliminated by
changing the conditions so that the compound cannot precipitate. (3) Increase of
the current density, or increase of the potential difference at the cathode, or
depression of the temp, decreases the size of the crystals. (4) The size of the
crystals is diminished when substances adsorbed by the deposited metal are
present at the cathode surface. (5) If a given poln. will yield a good deposit at